The transcription factor CREB is an important regulator of many adaptive processes in neurons, including sleep, cellular homeostasis, and memory formation. The Drosophila dCREB2 family includes multiple protein isoforms generated from a single gene. Overexpression of an activator or blocker isoform has been shown to enhance or block memory formation, but the molecular mechanisms underlying these phenomena remain unclear. In the present study, we generate isoform-specific antibodies and new transgenic flies to track and manipulate the activity of different dCREB2 isoforms during memory formation. We find that nuclear accumulation of a dCREB2 activator-related species, p35+, is dynamically regulated during memory formation. Furthermore, various dCREB2 genetic manipulations that enhance or block memory formation correspondingly increase or decrease p35+ levels in the nucleus. Finally, we show that overexpression of S6K can enhance memory formation and increase p35+ nuclear abundance. Taken together, these results suggest that regulation of dCREB2 localization may be a key molecular convergence point in the coordinated host of events that lead to memory formation.
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Introduction
The cAMP Response Element Binding Protein (CREB) is a critical transcriptional regulator of numerous adaptive brain functions, including memory formation (Alberini, 2009; Carlezon, Duman, & Nestler, 2005; Frank & Greenberg, 1994) . Mammals have three genes in the CREB/CREM/ATF-1 superfamily, and numerous molecular mechanisms are used to produce different isoforms off of these genes. Drosophila has a single bZIP-encoding gene (dCREB2) that contains the well-conserved kinase inducible domain (KID or P-Box). However, this single gene produces multiple protein isoforms. Two of these isoforms, activator and blocker, have been shown to enhance or suppress memory, respectively, when overexpressed (Tubon et al., 2013; Yin, Del Vecchio, Zhou, & Tully, 1995a; Yin et al., 1994) . While these isoforms have been shown to interact in vitro and in transfected cells (Yin et al., 1995b) , the specific endogenous isoforms and molecular mechanisms involved during memory formation remain unclear.
Mammalian CREB is phosphorylated in response to a variety of cellular stimuli, and phosphorylation is a key regulatory step in the activation of the protein (Kornhauser et al., 2002) . In the baseline state, phosphorylation is very low, and external stimuli activate signaling pathways (e.g. CaM kinase, PKA, MAPK) that phosphorylate serine 133 (Parker et al., 1996) . The dCREB2 equivalent of serine 133 (serine 231), however, is highly phosphorylated at baseline (Horiuchi, Jiang, Zhou, Wu, & Yin, 2004) . Although there is evidence for regulatory phosphorylation at other sites of dCREB2 (Horiuchi et al., 2004) , it is likely that the rate-limiting step in the activation of dCREB2 resides elsewhere. The dCREB2 gene is more similar in its overall properties to the mammalian CREM gene than it is to CREB (Yin et al., 1995b) . CREM makes a large variety of protein isoforms, many of which display subcellular localization outside of the nucleus (Lalli et al., 1996) . It is likely that CREM blocker isoforms limit nuclear entry of the activators, or facilitate their nuclear export (Fenaroli, Vujanac, De Cesare, & Zimarino, 2004) .
In addition to post-translational modifications on CREB itself, the activity of co-activators such as CREB Binding Protein (CBP) and Transducers of Regulated CREB activity (TORC or CRTC) influence mammalian CREB activity (Altarejos & Montminy, 2011; Kwok et al., 1994; McManus & Hendzel, 2001 ). Hippocampal CBP knock-out mice retain activity-dependent changes in CREB phosphorylation yet display deficits in CREB-dependent transcription and long-term memory (Barrett et al., 2011) . TORCs are
